noiws untmn nunna. -1 


ni?']3D3i niiwnni m'rxmn "is>o 


noiK/o n’limn nynra ntntw - 7 pis 


wammmmm 




■po „«» ,n*p*n omnn > — »»* no ,-vnn nnpnP W ° ™P 
” ^ (., ™n) V*nn n» v- ■— t** ono Wo to-n Y-pn 

in n^ro ■('> — ™n) nm* ™ non *» **»" n* «*» 

.huibd n’limn nynra ininn 1 ? D/rnnn y °P n 

_n i -inn v TSf vrpnn pion UN D’lno 

-vnnnu/ 'dd tpu/nn ’iw nT| P n 

. } □■‘Winn 

oipw pm .O^nn ™ 2-, 1 nmpi ™ T™ ^ ^ 

mvnni * mn 2 nmpm mjrmn .v, K-n ir nmp» ™ nmpin 

.('x □■'unn nN">) v 2 ion it rmpn n!?ipK/nn 


•i9i a*n 


■jawn mi w *, 





.k Kin Y’spn yopi m n^iptynn nonid/ pm 

. jfc -t m nwxnni -|raii£/n n* kcq .^pti/nn ’lw mip* ny Y^pn niDiKTin n* Ksn .x 

* crt-nn mysmiQ iraiK/n nx xun .1 nnpn rVnpe/nn -?y >ywn *p»n man nx x*n 

.-q’pq^-i 


nynn vio 


1 rvmpin 


o -3Jt? ynn-7 imi ropon irx*? yap ,o-npn tv*» ,10 ’ an "' no ^ 

.n’piptynn 

n ™, vn nPipipnn my mu«n nm-v pin nx nmix-nmy oo^n mnn top 
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noiK/g jyjimn nyiina — 7 pig 


nj7']jni nanj/nni iso 


v Din n nty n m to .rrynn ™ mwn« imit/n m xu, o-tob 2-1 

J y ’ Vmn ™ ™ pn ™”“> "™> n'-nnan n^ ulS n ,-mmxn 

vo, nn*ro numxn miro pin nx ,no. nKlm ^ w ^ ^ ^ 

:mm 2-i 1 m-npin to r , nnyuru rtnpa/nn may (',) ompn 

2 mv | 2 + \ky\ = ywv 2 2 + {^ 2 2 

.mon ?D7ipn n'yonn mponn ■'nn ,i 


„ -Nun -nonn jin y^nn “pnbn 

n /, ^ " lnnm ^ nwm:x mw **" n -v*™™ nap, m™ myn non mn 

nr riTT °’ nn ^ ^ ™ n * ™ ™P ™>nn ynm nap, 

— .* o'enn, ™„ V *n to oann nxam nonynn. p mnn nx M ^ 

i’,y ,'yon vs s, • lrtni! ' n napn n'PPn'OTO nson pnnn mnn 

Lon mnn > °’ ra ^ ln * m *“ ° ,n ™ * *" » 1*»* P™ ™>nn 

■ ■ V vopn mai ,* Kin pm mn, nnnn aaro mnn vop ^ ^ 


.(^ own n?o) l-x Kin mnn ^>yn 



n«n) -pxm mnn r , mop noir iram/ p n-ran nSipran nx omn -rn,nn ,pn mx, 
■my,in too npmnn nynn, nV™ rtnpa™, p ,py .nSipamn nx ™ m ,(', D mn 
nynn o» xsi nron nyonni ./ otto mn, nuro nornm nyim xm nron nyimn 
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nn'JDWJ. nmwnni i 9 Q 


_ _ — _ _ 

nows nnimn nynna ntnm - 7 png __^- 

.fa main nxi) * mixa oinn tax .noiws mm 
x to Twn iwi w nx mm. ,T„ 10 ^ l m Tnn Tn ’’ nr ' 

oinn -n* .V ;ynrn nx n*p mmn xin oyo *=. aw. wn nbiyo «"* to ™ T*nn 

onirnn 10 to pm nx -ma TBftnn ay= ton -nmm * >»pn -pix tox ,™nan irx ./ 
D n .m^inn t\k DU/rn x-nw 

vyiD'yv n^ca mwn no^n niacin 


r„(s) 

x(cm) 

14.9 

n 

16.5 

30 

17.7 

45 

18.8 

60 

19.7 

75 

20.5 

90 


.i5 niipji wj 11 1 uyc/ m....- ,. 

;?on ncmn’T lira it rfwiiaK/ nyiira. nrnnn inw nxm .n 

(T [x 

T = 7 tl—+ 7 t — 

\g 

ixnnn nxrt T« ,ompn T»n rmmna no’nn ino to. ’lonn mxxin ino by ,oona ■> 

.nciri niKbiin nN 

:t\k 'j. tvo^i u iii/pn mysmwi novnw T>™ mynnxii 3vm n 

.g .Tron mflxn (1) 

.1 ,mnn “pix (2) 

nnx -nmn to inm nnm ponon xbi onimn 10 to pirn nx tto nnbnn ynn mon .r 


n-np.n nbipann nx omn xin .nbipan wp xin nan mspm ,oin nap mpnb naip ™bi 
-pn nxainn .nrrann nmx nnm uxb oinn pn mop im mOT m .bpann ’ll. 

,'h D’KnrQ -itonnw 'dd ,nmi*/D n’limn nynnn yn 1 ? n^nnn n bipwn 

roman rmpi 1 ? orra jttipK/nn 'iw (y) own pnynn nx -mn Tn^nn ,-rnvn l^n mry 

.('* o^m HHl) ‘Tl'POnQ HYP 
.mnnn mxsiin nx DDonn 'yu n □''linn 

.n*pi£/nn *u nuiK/sn rraimnn nynnn 'nu nrnnn pr nx M/m «p» _1T ^ n * 

.n'pipiynn rrnK/p y“?n uinn "piN nN ni£/n 

to n’nmnn nynnn -pxn pm oinn pn numn mto’opnn mum ton nx nan 
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jWiK /9 JVJimn avnna mW - 7 |779 


np^ana riiaiwini ni'ixg/n noo 


■n!?ipii/nn 


nnS ‘ ,Xn "* 3 * m '™ f ’ "*«•" * mm nimn nn,„n „* a.n .1 


■D^nn omrid/nn in* bz> cnysan ik/jo tpjQ, d-«-<i;p 


y(cm) 


.(mnid/n k 1 ? mnn -pi*) □■'■•Did/ ■>□ 


&n Dnn -p->y n 


y max ™ D’a’opn ( 1 ) 


(mnid/n h 1 ? y max ) 4 mnn -pi* n * D’^nn (2) 



fi D’Knn 


amidnn 



' WW P • r ' m ' Dnona D ’ nr D ' 0,n mvsmra b -1 a map mro am rrn mprft vwp 
■vpvn ’JSfr cpdhto ™nn i* nr asm .(> D ^ n nm ) na nr iryra mrrjn 
n’nnni v'm a iron .nrmnn mix D’nnm 18 ” 'm mra nryn a iron n« o’u'on 

.b ~niDn rmt/n 1 ? jy*uo!?n mu/jinn g/unni t>\u bibonn 
■ m a =0.5m i -i 160cm D'uinn 'wm ^=> -pi* ; lln3 
.mid/ADnnn nnx to D-iron van m* to to, fiirm tola) nmnnn n* a^n .* 
.nwHJinn nnx onmn ’3K/n inx to wn vto ’toropnn nnun n* nid/n .n 
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I 


noivyD n'limn niinm imPxw ~ 7 jns> 


np'iana riQiwnni *i&o 


yn ’jDIl □‘‘Tron niJ/ 


>DnrDn ’W pa iT«wn miittannn ntynnnn nw mjrnn nx yap 

.nraK/m miK/mri mu/Mnnn Taw pm “|wn nx awn 

nDnyn Pw nPPan ramxn nx awn .20g xm a -man none/ lira 

/pm 


a 

.i 

.n 



’io’ 3 n nx -nnPn -piy .Y^P 


ngp -jy rmPnn non Pw noiwon mnmnn nynnn nx mpnP ran PP 


:xnh 



D'enra totd *> wn Kin y-apn W» ’» ™i[*i .mpsix im* Y'SP UPV 
nDiynn nx -nmpni non ’sto Ion nx upto ,m 0 = 100 g nnon* ninp*n Ion non Trtnn 

10 'm inrn nx no -rniinn .nows n'limn nyora mv* ninnnn nmynn .nnvnn 

.nxsnnn nx owni ,T l0 ,d'H' nn 

T m n x -mm nn? nPipwn Tom oya Paawa .nPiya nmx Py ™Pnn inn pn anxP 
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:» .>on n*p«nn -««. to imp*, 4 ™ ln nwsnn n* *« ntoo ,to> ,j 3pm 


7 I0 (s) ■ Q’nrnn 10 biy pm ~\\un 

n - mbipu/n noon 

4.4 

1 

5.4 

2 

6.3 

3 


4 

7J 

5 

8.3 

6 


T 2 4 7T 2 M An 2 m . n 
1 = -+-0 

k k 


.Tamiypn'-r by iim ,n 


n ™ nbiptyn non m 0 -i bon non M , Y 'Dpn ynp mn k nvta 

.ni-pinn niNyin n* ->*nnn nxrt *pA umiy .n 
:n^ TiAn myynNn :nyn .a 
■Y’spn ynp (1) 
.bon non (2) 

m a mm ran />p»nn w rnipn ion rnx -raton 5 ton -pm i-n -mmo , 7 

^•i'n .nnunn bon n?< -nniyi nbipiyn 
.nbnpnnn mimnn nynnn nyiiyn (1) 
.nbnpnnn n^imnn nynnn biy mrnnn inr (2) 
.inynn ibnnn bon biy n’bn’opnn niTnnn (3) 


,2 


VSpl 1 VSp ,DOliy D^op -*3K/b 


7 pns\6 n'jfm/ 

niyn miN onanm pbm ■'pdin nuiyn by ^ia D^non 
.('n ciy-m n?o) D’bnpn mrp onainnn 



'h D’enn 


in^b bpii/nn miy n~npm 10cm -n -jun nx o^on .non nynn o^ym o^ynpn nty nr nynn 

.nnnnn miN omntym j’pn 1 
. k 2 - 40N/m-l k x = 60N/m ,m = 0.4kg ^lAn non :yin 3 






— ■ _nji-uninQHininiJii-HtwnTgo 

.noin/D n’]imn nyun n^apnni'/ nyiinnn/ nxm .n 

iD^Ton □' ,l ?iAn dn 3iyn .3. 

.rrnnmn nyunn nyiiyn (1) 
.nmiyon n^imnn nyunn 'w nirnnn inr (2) 
.<yun n^rrxipn^ nrvnnn (3) 

wunro. -imnnn puo nia 1 ? D'sropn n* omnn dn rmnu/n o-npn nownn own .a 

."inniK/n fin nnon ?p'?m "'pdin nuiyn ityin *?y nun rpxnii/D , 3. 



.nn™ n^ipiynn nx TinK/n mn .nn mpi* y^P ™y*n*3 n*pB/n innn rn^n 
11VD3 nyipu/nn nN u-'on rn'jnn pn "inN 1 ? .‘?pn/nn t>k/ rmpi3 nnum ratlin rbipK/nm 
.nuiid/9 rmrnn nyunn num n'pyn -rmnn 1 ? n^nnn x’m nnunn nniN nnu/n ,nun 

nlTinn nwsnn .rfripif/nn nrvnn n* -inn 1 ? *nnnn i^n Tn'mn ’rysn / = 0 yra 

i-ps^K/ 'pjQ miNinn 



■'iiiy rmpi3 ny3pi (_y = 0) D’T’iin myNTi ,n^yn ‘ , d'?3 it n ,, y33 nn3i y t'x 'jvj 1 3T , nn iivon 

.‘ppii/nn 

I .m = 0.3kg x’nrtnptynn nont£/ ]in] 

■in 3 iii/n dm 33on .t = 0 yrn rfripu/nn mp^nn n* y3p .n 
. noiii/Dn jvnnmn nyunn 'yyu nmnn ym nx 3ii/n .2 

.yDpn yop nx 3ii/n .; 
.n^ipK/nn 'jvj rmrnnn nyunn nynyn hn 3ii/n .- 
"jy nnipi\mip3 ipnq y 3 pi .nnyiin i^nn3 n'pipii/nn 'ivj nPiropnn naiNnn nx 3iyn .i i 

.it nPrropn nyixn jp3pnn jpipiynn 'pPon 
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nom/g jyjimn nynna ni'ixn; - 7 pig 


np^ana mnuunni m^e/n ido 


n>nnn rtnptwin nx -nram TiAnn .rbipwn mm «in psp* .fnpnP pop ™m'*n 
,non Iiroa nPip^nn nx iron xin pn inxP .Ppe/nn ’i» rmpn nmim ras-nn xme/ p 
■nows n'jimn nynm nom npyn yiA nPmnn nPipmni nmrnn nmx -nna/n 
.pm 'm nppnro nPipe/nn renxn nx mi* Pmnnn in/^n rninn ‘nysn , = o ym 

’.yiD^w rniNinn nnnnn niNxin 

5 
4 

a(m/s 2 ) 3 

2 

1 
0 
-1 
-2 
-3 
-4 
-5 

*(s) 



bpumn miy rnipn ynp: j; = O-i n^yn ■>s , ?d xin lr myna maw _y -p* ^ , nT , nn 1TP3n 

.0.2kg x^n nbipiynn nonid/ yim 
.nnynn iiro nxi t = 0 inn n^ipu/nn mp-«n inn ynp .x 
.n l ?ipt'/nn nyon ^>\u mrnnn inr nx niyn .n 
-Y’Dpn ymp nx ntyn .j 
.ntnpii/nn b\u minmn nynnn nyni i/n nx ai^n .i 
.nbipid/nn ^\u m’pn’opnn mmnnn nx iw\ .n 



• m \ = 0.2 kg nnoniy n 1 ?! p\un □mann i*?iy ■‘K/Dinn nypm .mpn 1 ? yop o' 1 'pin 
n^iK/ n^i p\un omnnn niyn map^i ,nnnr ino n\u oin n'lipwn'? □mi'/ip 

•(D’mn nxn) m 2 =0.4 kg nnoniy 

.20N/m xin yopn yinpty pm 
Hi/pnn oinn ynpi .'ppiyn niiy nsnn nn^’nn nDnynniy inx 1 ? .onon ynn 

.mbiptynn 'ny -pa 
.m x n'pipiynn nynn jin; nxn .x 
. w, nonn nynnn nyniyn nx aiyn .a 

.nnimnn nxi nynnn 'jvj mrnnn inr nx aiyn a 
.nnynn -^nna m x n'npiynn "?t j m’pmopnn mrnnn nx aiyn .i 
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noiv/D ivaimn nyiana hi'ikw - 7 jna 


npnana mawnni mbxK/n ">9Q 



-ninn Y’opn but 'iim napn rsp napP -ninm ppm 'psix nourn Pv rmn m monn/1« 

nviwniL mjiro n'limn nvnnn yi ^nn ,Y's*P n nyot/nn .'psnx nann Nam Y'^pniy ip n pP 

. k Kin y^opn yiapK/ pna. A nbmAK/ 

no^D .noK/nb on’i -oaK pvaa nyau/ na’boobD no’D vby nboia .nun nyian i^nna 
.(m) «pan non 1 ? nnr na’boobon non*/ pm .*pAn Dy moobo niK/Mnn nu/Aann na’buobDn 

iD’ipn ’in/ pa pnaa 
.i'jk/ bibonn n*pa mn KinK/a ^iah by nbon na’buobon (1 
.bpK/nn niK/ mipaa mn Kinii/a ^lan by nbDia na’buobDn (2 
1 D-npnn nK/n -rnK bon Kb ik nane/n Kin ok yapi 'n ny 'k D’biAn nK/nnn nnK bab orn’nn 
■piyb K/nnn "pyn pa omn nK aid/n ,D’anK/nK/ D’biAn ’aAb .inaiK/n nK naon .o’nKinnn 2 -i 

.DTipn 

.maimnn nyiann nyne/n .k 
. maimnn nyiann b \u nrnnn inr .a 
.span b k/ mbmopnn niTnnn .a 
. nanynn bu/ nbbian maann nmiKn .i 


.n*iKnn bK/ ’bmopnn inyn .n 


.-)b man noa 'n-'K D’D’yon by nnyb bia’ nnK :myn 


WKSKKS 

2 *p;a muobo me/Aann K/Aanm v, =2m/s bK/ nyiap mmnna pbm ’poiK noK/n by ya 1 T* 

DUi/mn iKinna mpb nainn ’3K/n rnypK/ Y"opb nainn 2 ^ia .nuK/nn iniK by nniana Kiinan 

.1 <pAn nyian ip “piNb Kin y’Dpn pva .-paDbiy 



.k = 50N/m y’Dpnyiapi m 2 =1.4kg ,m x - 0.6kg :pn: 

o”pnnb -pnyK/ ’Kann inn yapi ,nr mpna D’’pnn ia’K yann nn’K/ pin yrrn naon > 
.mo aimpa yann -rime/ pina K/nnK/nb pin mn’K/ nan by it me/Aanna 
.niK/Aannn ’inK rn o’DiAn ’aiy mmnn nK aK/n ,D”pnn yann nn’ty piniy nnana 

.noiK/on maimnn nyiann nyiK/n nK au/n 
.noiK/on maimnn nyiann b \u nrnnn inr nK aK/n 
.pulin'? moo'AK niK/Ainn re n d’diao nK/ pa niK/Ainnn ok 'n-'a D’D’yon by nay .r 
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nowp jyjimn nynna mW - 7 ,np 


np'jjna Jioiemni m'jNwn ido 


m 


nynn N*n:i Y’Dpni'/ -p Tpt> minnn yap n*p^ minn nun .pbm ■‘psnN nutd/n “?y min nu 
n^i) D-U nmpan ^niy pa nuiid/D rmimn nyun ysun nun .V owra -i*inm ->pDix 
.nuimnn nyiann nynid/n n\i ^ -1 ^pid/nn -mid/ mip] ^n C nnpan .('* mid/m 



'k D'^nn 


liVDn tii/ND ,*-0-n 'pnn inrn t?id/ mapiiDD n™ n nrpnn jin -wnn 'a □■‘t'/mn A^inn n*un 

•V D'Knra nra 1 mm ui’nn 



t(s) 


.0.4kg nti r )un nonid/ pm 
.t = 0.5s-i t = 0 Dunn nun 'pi n mpmn fin ynp .n 
D 13nia n^ 1 "* nyun pro fin yapi ,r = 0.75s-i t = 0.25s Dunm nun *?iy mp’nn fin ynp .n 


.rP* 


in’^an jin nt£/n .a 

.nynnn t>i v -nrnnn inr (1) 
.yspn yop (2) 
.nynnn nyitd/n (3) 

.? = ls-i / = 0.5s D’onm nid/ pn inrn T , a pm nrpnnn nmpy pn Niton nuid/n dn nid/n .i 

.■pmiyn hn urn 

n * did . r = 0.75s-i t = 0.25 s D’jnrn my pn V'ypn yopne/ non mny hn niyn .n 

.■pmiyn 


— ■ ■ 

7 pm \13 rt>KW 

nutd/nt? nan Ninid/ id ,->pdin nutd/n 1 ? nmnn y>pp 
Tia ,nminn .Domid/n yopn 'jvj iv*?yn nxpn t>yn /z = 0.4m nam nNamn B nnpan 
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noiwD ri'iimn nyiira ni'iw — 7 pis 


np'Pnn mauamni ni'iK^n is>o 

.'Y'dd'pk/ □’lynni ixiunD m- 0.4kg in vn\u 






n yum nxxinD .rtx msm (D’Knra C rvnpn) Y^pn ^ F^n nxp=L vjidi fcm *\ur 

Y^Dpn ynpw lira .(cridnn nxi) £> m>a ramonn nnpi^ tv ,</ nyua yraim Y^pn 

.40N/ m Kir 

. d ,y’D pn !?k/ rrtrropnn mxronnn my'iy nN ^tyn .? 

.Y^dp 1 ? lra-msrn -in* 1 ? Tun bw nmid/Dn ranmnn nyunn ^ "nmnn inr n* nK/n .: 

.nuuj/Dn jvnmnn nyunn nyniyn tin niyn 
,ir myiira *yuin 'piy rrtiropnn nrvnnn jin nid/n . 
jrtmopn imxnonn -\ujki Y 1 9P n rauo!?xn nVwsauiDii rvniNn jin iwn .i 


7 pi9\14 rtwisr 

-p -amn ’j^n inxpiy y^P 1 ? rroinn nirnn .p’pn pdin nuiyn by 1 n^n n* D’ran 

nDDi 3 n:rn mrrin nirnn ^ nii/n msm own: iNinnD pm* axno xxra Y’Spn * 

.1 rcrrb mmxn (2 na’Ji) 

nyido Y'spn Y 11 ’ 3 ^ cpmm ,1 nirnn nx nnx iram ,2 nn’Jin nx D’onn nr nxm 

.nminn nmynn nx omniyn pn nnx 1 ?! ,(' 3 Q^m) 4 = 20 cn 



x D’Knn 



n D i idnn 


.k = 250N/ m yopnirapi m 2 = 225 g ,m 1 =400g :p 13 
Ij-i^m/n j-in “i 3 .on .1 ro'iinn npmnn 2 nuTin n^iy mipin Dip^n nx ynp .x 
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noni/D jwinm nynna mbiw - 7 jng 


np'aana jiiaiemm m^e/n iso 


.1 rn’nnn nprann 2 nzrn my yAib ly nanynn mnu/ yAin nbiniy }nrn n* niyn .a 
.1 na’nnn nprann 2 nzrn ub yAin nn’nn -niy nirnn n* niyn .a 
in^ 1 nzrnn bur nuiu/sn irnmnn nyunn b* n>ywnn n*i nrnnn pr n* a^n .i 


2 rQ’nnK/ in*!? raiK/Nin 


■Tii^n jin odd .rann nprann 2 nannur 
Dyon muya 1 nan miy yAna nu’nn to pa pmnn n* atvn 

■nmn nprann 


.n 


,nDD13 I~QT1 DTPDn 1 



na-nn by .’psw nuiyn by yaipnn ’ddk y^pb 1 na-n n* nmnn 


D ’ u, ° n nr D*nn D’^nn ixinna bpumn to nnpn a*-nnb nanynb onmn ,2 nan 
bpiynn ’lit/ nnpab oran ,4 = 0.3 m my^n ymj\ n Y^pniy ly ,non ^ba nn’nn to n* 

.nmmn naiynn n* D’nnra pn nnNbi ,('a raiy-in) naiynn biy 
.* = 50N/m-i m 2 =180g ,m 1 =320g :pra 
-non .Y'Dpb mwpn m { nannn .nnyian -|bnna ,m 2 namn nprann nnpa nrxa yap .* 


■iraiK/n nN 

npnDnn *b 2 hdto nrana nirnn mi u biy nmmnn nyunn biy nrnnn pr n* aiyn 

.1 namn 

.1 nrnn nprann 2 namn iaiy yAna nu’nn m \u biy nvvnnn n\ aiyn 
.mnn nprann 2 nammy nnNb 1 namn biy nmran nuimnn nyunn nyniyn nN aiyn 



'a D’linn 



.a 

.A 

.1 




^ ^ C l™ n n * D ^nn D’Tnbnn .-pam bim ’poi* noiyn by <pA nnnn ramnbn nmap 
n * raumn D’nnbnn .’psw asna turn Y mpniy id npb rayapn lbiy w nupn n*i , Y mp 


284 







nuivyo jviimn nyiana ni"iKW - 7 jna 


np'jana maiemm nrtxg/n n&o 


mlm „ nirara m* Vnnn inn id d P i» .nminn mix imrarn >P»n w asnn l«n 

.'x D’unru iNinna ,£M B nmpan pa noiii/D 

.nyonn nyaiyn kti .4 -i 'jpi'/nn miy nnpj nti C rvnpan 



'n D’linn 


’liiy n-npn (x = 0) man dm ,nrm x m* ^ ’avnn irran n* rra D’-prfenn 

mwin nrnnn nwsnn ./ = 0 ynnn *in inrn ^ rvspnaa -pan nyixn n* mm 'tpwm 

.a D^’ina 


a(m/s 2 ) 


'a D'Knn 



. m = 0.4kg NT) «pan noniy pn: 
.* = 0.4s-i * = Os lonnra c ynn mpn n* yapi 'a-i 'n D’miinna nryn .? 
.myon ■p'pa dni / = 0.6s-i t — 0.2s iD^ma c ynn mpn nN yapi, a-i x mmidnna iTyn .. 

:mNan D’^mn nx atyn . 
.T ,mTnnninr(1) 

.k .Y’Dpn yiap (2) 

. A .nyiann nyaid/n (3) 

imjon D^ire/n nN myaan dn 'a miinna Ainnn ^aan nanu/n asra aaon . 
.( v h*k/ x 1 ? 1 ? n'lxuv m'mn ixw) 4 ‘‘D «pan non nN D’^’aan (1) 
.(’ini/ x'y 1 ? tr-Mien D^aan aNK/) 2 -*0 nyaiynn nN D'injn (2) 


xum yopnii/ ia ~\'p L > yaipnn y^ap 1 ? nniN maanm p’pm ’paiN no wn t>y 1 na’nn nN mmn 

.■pa 1 ?^ D^iyana aNinnid/ ’Da ’pdin aana 
A pnyn 1 ? ay mm 1 na’nn t\x d-ob/to .(D’K/an nNa) 2 na^nn nN mnnn 1 na’nn ^y 
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1 


npwp ivaimn nynnn mbxiy — 7 pis 


np'jpnn. noiemm xiibNwn ido 


ra nunra ivnmn nvun ntapnn .nmmn nDiynn nx m >p ran ^ 
to ' |t ’™ n ( Q ' l!nn nx ’) Vran to nnpj irw ,c rmpjn tsi -ik/d d-i b nrnpjn 

.1 rQTib omn nniMD, 2 nn^n ,nyi]nn 



.A: = 150N/m Y’Dpnynpn ^ = 38cm ,m 2 =1.8kg ,m 1 =2kg ipm 

■ nn ’ nn " nK/ nD ‘ 1 vn n’nmn nyunn biy nrnnn pr n* num .k 
.ir n’bn’opn nsiNn niyn .n’bn’opn nuian nmynb k/’ bibonn by nmp: ib’Kn yap .a 
n\ iwinn ^ia omif/i B nnpan naan nirnn ’my nmyn iniy pm nx / = 0o nm .a 

.pm biy mapiiDD ,2 nnm by byion f s ’uuon -pn’nn nm 
namn ’da by p^bnn xb 2 nn’nmy ’id min ’bn’rnn ’uuon -yiD’nn Dipn biiA tin niyn .i 

■TDiiyn nx oid .rmynn nynn -)bnnn 1 

ravin ’da by p’bnn xb 2 nn’nn tv mn by nmynn nyiiyn biy ’bn’opnn biiAn nx ntyn .n 
U_IS -Ms ~ 1 1 nn’nm 2 nn’nn yn ’uuon ~|in’nn oipniy pm dx ,nynnn ~)bnnn 1 

."I’miy’n nx 
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nw. nynn - 7 » Tim, nnnn, Jna naiWnm nrtXW IgO 

noiw 9 ivDinin nynn — 7 pi9 m^NW minus 


:y^pn mo rrnoye/ Q"pnn 

1 ^2) = t/ spl -t/ sp2 = 

= -^A:(A£ 0 +^ 1 ) - ‘2^(A^o + Jb) 


nznon mo nmoyi 


JF mg (! -» 2 ) = mgA>> = ™g(y 2 -y x ) = 
mgy 2 -mgy l 

mm* moy ose/no ^ mg -i W F ^ 


:bnp:n 

1 A :( A ^ 0 +^) 2 -| A :( A £ 0 +>; 2 ) 2 + 

mgy 2 - mg^ = | mv 2 - \ mv] 

^Non 

imv , 2 +±k(M 0 + y x f + (-"*©0 = 

= i mv 2 + i A:(A£ 0 + JV 2 ) 2 + (-mgy 2 ) 

nbirpe/ n^ne/no D v *“mon jin nnDi .n 

:bnp:n nmpn t^ o:i 


-j*«f 


:n?on nNie/nn jin bopi it nNne/nn 
^mvf + fty,A£ 0 +^, 2 - mgy, = 

= \mvl + ky 2 M 0 + \ky 2 2 -mgy x 
bopnne/ A£ 0 = mg / k ne/pn tin irai nyo 

:*?=ip3i ,'n tvo^ 

\mv\ + kyi^j- + 1^1 - ™gyx = 

rC 

= \mv\ +ky 2 -~- + \ky\ -mgy 2 

=> \rnv j 2 + + i^yi 2 ^mgS'f = 

= |mv 2 +rrig& + \ky 2 2 pngy^ 

:Niin nu'un jin nm be/ idioo. bopi pb 

\mv\ +±kyf =\mv\ +±ky 2 2 


m 3 :dh nbipe/nn by D^yion mmon .n 
■pfci/ ->uobNn moi nun ‘‘Dbo mg mion 

’me/ rmpo .nbyn ''Dbo fcA^ Y^P^ 1 

:D v, pnn bpe/nn 

.„ mg 

kA£ 0 =mg =>A£ 0 = — 

rrnpab ny yopn monNnn Nm A£ 0 i^n: 

.bpe/nn mt: 

1 mipra nbipe/nn by D^yion mmon 
’oynn ■pron) nun ’Dbo mg "Qion mo Qi 
,y>Dpn be/ mobNn num .(-run bt 
->Dbo ynonn ,(l n '* on bbio) ~k{A£ 0 + y x 

nbipe/nn by byion bipe/n mon pb .nbyi 

:Nin 1 mipi 

ZF = mg - k(M 0 + y x ) 

:bop:n 'n 'y'yon A£ 0 tin omi 


, [ mg 

T,F = mg-k — + 3^1 

V & 

=> IF = -Ay, 


nbipwnn by bymn bipii/n monii/ iivdh 
nnDN ,— ky miann z<in n’DJ^n nnynr 
ny/ - * on^n. Kynan i' i Tnn mD Ninii/ W'm 
.nbip^/nn be/ bpe/nn me/ mipan pmr 
nynn x'n nbipe/nn nynne/ ~\jn D’p’on 
.bpe/nn me/ mipD nuie/D rv'Din - 
nm one/ ne/ nyDe/n nnn ny] nbipe/nn 
ud e/nn .yspn be/ mob^n mom n-pn: 

'a □‘•e/nra 2-i 1 nnipan "pn mm* - mi: 

:bnpi nb xw: 

W Ft (l^ 2 ) + w mg (i-+2) = ±mv 2 2 -j;n,v? 
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nonyg Ji'iimn minn — 7 jnp jii* 7 »ti&r Jinnn p 

n^uiun 1 ?vj nrnn pr Nin t BCB -vj -p 

* bab ~ 1 i n^xlg :Niniy ,x "piNa n’unnn 
n^unnn nbinun l?ty nrnn pr *in 
lnr^/ l?ap] pi? .n^l / g iNiniy ,£ -pi?o 
:Nm nbapnnn nyunn l?iy nrnnn 

rji £ jX 

1 -K.\ 1 -71 — 

vs VS 

T n\ ooibi/^ vp 1? ^ nm j 
nl?nu ntnnn pai ~p di ih .V x 1?iy nupiiDD 
. yfx 'jvj rv’apaiDD nrnnn nnr nN nrannn 




1.49 

0.39 

1.65 

0.55 

1.78 

0.67 

1.88 

0.77 

1.97 

0.87 

2.05 

0.95 


T nN iNnnn .Nan ^ain dn l?api it n'oaiin 

: \[x 1 7VJ iT'ypDIDD 
T(s) 



0 0.10.2 0.3 0.40.5 0.60.7 0.8 0.9 1 1.1 

X l/2( m l/2) 


np’jpnn. noignni nijxe/n "ido 

nay nAaiNn nn’K/ piniy N’n mponn ,i 
pinl? nnr ’din y^P 1 ? nnu/pn ntnpiyn 
l?y nyi aiyN nl?ipiyn nay nAniNn nn’iy 
•Y’opn mo nyniyna p'on paiN nuiyn 
yopa nmiypn nlnpiynn pnyrny ■'Nina 
l?piynn miy nnpi 1 ? oma aam (A£) 'own 

.nD-i Y’opn naty nnpil? oma n 1 ?! 

nnn noiiyD mimn nynna vbvj nrnn .n 
ayi nnnon nnpin nbipiynn IniponD 
nmnnn'piy a ,nnpi nniN *?n nnarnl? 
naaAniy al? D^iyl? aiiyn ,pT>D miN nm 
mon"nna da D v, pnn l ? nl?m "rfrvj nrnn" 
pa pra aaAr (r) Dl?iyn nrnnn tni .pr 1 ? 

ayi nnnon nnpia nbipiynn niN^nn 
li-pa nyro ,nnpin nnw 1 ?n naiiy 1 ? 

.nnr nmnnn 

□’ly) BCBAB bibonn Nin nrnnniy pan 
mnn n!?ipiynn iaiy nniyNan Dyaa la 1 ? 
■pmol? nnr 13 "*n nmnnn yim b naipib 
.(nrnnn tin nan 1 ? nl?nnniy y?aa nmnnn 
nbipiynn nrnnn naiy nnpi nnpl? am 1 l?p 
ay ‘pil^onn Nin nrnnn nr napna .noD\nn 
ia .nnpi nniNl? nniyNan oyoa narn 1 ? 
In^onn Nin nrnnn , A -n ^nni DN ,^tynl? 

,A nnpil? nniyNan Dyna narnn ay A-n 
l”i* aiiyn .ABCBA .Nin nrnnn am!?a 
inr im Dl?iy nrnna trponn -piN piy 
nnpin rmna piNl? aiyp n!? 1? D^nr nrnnn 

.ninyNan 

nnnr niyn aann nynnn *?ty nrnnn pr .a 

T — *BCB + 1BAB 
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now 9 iviimn nniin — 7 pis nrtmp manna 

.nVipiynn 'wj nonyon nraimnn nyunn 
Kin yit) mypnon 'yvj nrnnn inrii/ iron 
nynnn "?i v nrnnn priv 'PDpi ,n" , '*3ii/ 
Nin n^ipiynn 5tv noiii/Dn mimnn 

T = 2s 

pr -ray T = 2n^U~g iK/pn \unr\m .n 
)j noiii/Dn minmn nynnn ‘pi u nrnnn 


np’jpna. maminm "iso 

n 

'■pan yiD’ii/ ,’d T9° n " liy P n ’ D ^ 
k/-> g tin nK/n 1 ? mn 'py .n/yfg ■ l ? Tun 
'ywli mm ~p □k/'p pirn yimiy nK niyn 1 ? 
-i (0.4,1-5) :nrart piyn ipn 'py Jimpi 

-.-pupil (0.7,1.8) 


n 1.8-1.5 


I'pnpn munnn nboion ^ 0.7-0.4 


= 1 =>g = 9.87m/s 2 


2 n — = 2s =>£ = lm 
\S 


:Knn D^ii/mn nyo * 


Niyn 1 ? iy £ uinn -piK jik nti/n 1 ? mn 'py (2) 
.miKn nsn Dy r ppn -pnm rrnpi hk mip 
nnipin nnK tiki yiD^ii/n nK nyi *P 
.1 yiD'iyn ,y = ax + b :nKnK/nn Ti^n 'pv 
i^npai nai .(0.4,1.5) :nnxrfc ,rmp] "inn: 

1.5 = l(0.4) + fe =>fe = l.l 

-.■papa n ^yon iid/pnm'* 


= 1.1 

\ 9.87 


^ = 1.21m 


cosa max = 


ID^pnn nT D^"> n 13 ‘W 
l-JW 100 cm-5 cm 


100 cm 


•«„„ =18.2° 


*m , A/ ,prn nTim n^ii/ni^ nmna .n 
pm nmnD monm nK’Pti/n ,yop ‘ptix 
p 1 ? .Train pm Kin r h*/kd ,A tit :Km 
nK^ui/n .mr* "iTiK umaj pTnii/ 'pdd 
:nKt mniiD .inr mop mnn mom l 
nmnii nK'ui'/m ,1s Kin nrnnn pr dk 
nmnn n’onra nK’Piyn ,0.5s Km pm 
10 pr mm dk ,nr nmy 1 ? .50% Km pm 


m’pmopn nimnn 1 ? y’an n'pipid/nn .t nmnii nranm nK’Piyn ,0.5s Km pm 

nid/n5 mn "?y .'pi'po nn inra nDimn mipiii io pr mm dk ,nr nmy 1 ? .50% Km pm 

nay mniKn nm vj pinn \um\m it mnnn ;K -> n -| nTn nTim nranm nK^^ti/n ,Dmrnn 

nDimn mipini 'pi'ponn nyp t*d n'pipii/nn nKniyn nm'PD ,(0.5s/10s)xl00% = 5°/o 

->nv:i . 0.05 s Km -rnK nrnn pr nmr d 


\ mvf + mgy ] = \ mv\ + mgy 2 

0 + mgy jjjax — ~2 ^T^max ® 

^Vmax =^2gy max =^20(0.05) =lm/s 


y tik mKiinn rnypnon \>\u nrnnn pr k 


niDn inon Km ir mipm nbipu/nn nyiKn ■?!u nrnnn prn ■'yn Kin pm “pt u mapiuio 
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now* JVJimn nynn - 7 pis nftiw imnno n,T33na JiaiTOHI Jll^KWn IDO 


:t?zipD ntwn mNru£/nn Tiii/n 


u a =~fem/& 

u b =frn/s 


•^p] iT*A~i3Nn mmiyn .a 

/ U a 

^max = T 5 - = 8.7 X1 (T 3 m = 0.87 cm 
2 g 


Kmzx ~ ~ = 0.035 m = 3.5 cm 


■nriN cp-rmn ni'/n inN to nyirn .a 
ino nuiiyD rrnimn nyirn Nm mtj/A 3 nnn 
'i\u pb . T = 2 7Ty[t / g Piiai v nnr mrnn 
mi twin mtyArnnn nmpi 1 ? □■’-inn D’liTjn 


rDin proa nmto ,npy ‘pyiDiy tnpiyn 
pm (npAyn nynn) it niiiNn 'aha .aia^on 

*?y 

v 2 l 2 

a ‘ = "s = 7 =lnVs 

.n 

mrnnn pr ,yiap i mnn pi* -ny to (i) 
nrnn) nt?munn *?k/ rmnnnn nynnn 'ivj 
■ ? liJ nTnnn pr ptn .mniyn x 1 ? (maup 
ttv’d ■ , i3'»id/n pt? .mnid/n x "a j>(/) rpypDiDn 
n3up nyuynniy Nin y(t) r\x iNrinn pua 


umj D^A3nm nnr inn (t?Ponn jmnnna) lnT ’ T = 2 Xy[I7g niypn o -py ,nya (2) 

.any D ”3iy ’D Vta jvonnnn n’pmunn \>vj mrnnn 
■ry miid/Kin nnyA3nnn yAin ^miy pm .n X0 n^prion biy mrnnn pr inn nNyinai 

^ mrnnn prn n*n xm nmiyn nnyA3nnt? .2 o biA 


"ry miid/Nin nnyA3nnn yA~m ^binty prn .n 
'jmj mrnnn prn n*n xm nmiyn nnyA3nnt? 
.■□miDn in x 'jvj nm tynn mimnn mrnnn 

T [7 [L6 

* = — = x — = n — = 1.25s 

2 ]Jg VlO 

,pmt>n!? rnuo 1 ?* xm nnyA3nnniy ^An .n 
mntyr □’■man my 'jvj mimpn mAmNn 
rP3Dnn mAmNn p 'yyi ,mii/A3nnn -|t>nna 
nnann imAm^my pan .mntj /3 nanynn t ?\u 
nniy yAm yAn ton nanynn 'jyu nt>tnan 
.nanynn tny mnbnnnn nnnnn iT'a- 13 ^'? 


.tt'ruy 


E - m a Sh\ =wg^(l-cosl8) = 

20 

= Tnrn( 10 )(’- 6 )( 1_cosl8 ) =0015J 


non 5i v nmmnn nyirnn 'Aiy nirnnn pr .x 


yAn a miDn mrnnn nnp niym .x 
pa n' , A"i3^n mn’iy pina td/nnii /3 .mtyArnnn 
nainrn nmpsni inn nmoAn nmprn 

nnyirn ‘?it>ona mT , a 

\ m a V l\ +m agy a 1 =2 m a v2 a2 +m aSy a 2 
0 + g(£-^cosl8) = iv 2 max +0 

V amax = V 2 ^( 1_cos18 ) = 1.25 m/s 
nii/n -rn* *73 'mj mmnnn myn 1 ? n 3 n ^y 
\unr\m ,mtyA3nnn nnN mn ominn 
ipm^n 1 ? muo^ mK/A3nn may mxnif/na 


m a u a + m b u b =m a v a +m b v b 

U a+V a =U b +V b 


Papri a 1 ^ 


T - 2 ;r y^ T 1 ™ Y‘‘ 3 P imPnn 


u a + 2 u b = 1.25 
u a 1 -25 = u b 
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n'umn - 7 „ art- »»nn S WPM1 Tll=»WTini nfOOKt 150 


2 

cpm vid-'iv ,'n Tvon ■ , iu i an ’9 tyi ,0.ls 
Papa p 1 ?. 4^- 2 /w 0 / k ’T 'py lina 


4?r 2 m, 


2- = 0.1 


4^(01) = 39^5 N/ m 
0.1 

niyn 1 ? e/ 1 .'pon non n* aE/n 1 ? run 'py (2) 
, ,, D]?<n Tan oy 'pe/ "prpnn rmpa 
. 4 n 2 M / k Pmn n* msrvin 

p 1 ? .0.1s 2 "oaKR Tan n* "|nin e p* n 

Papa 

**£- = 0.1 
^ M= Mi =0 .ikg 

4;r 

.1 

miE/ nyiE/nn n'PNE/a "lNinnn mpna (1) 
n — 5 "ie/nd 'ppE/nn ‘•he/ rmpa pmn 1 ? 

: n = 3 te/?o 'ppE/nn te/ rmpan 

(M + 5m 0 )g (M + 2w 0 )g 3 m 0 g _ 

A = - k - k k 

= 3 ( al )— = 0.0759 = 0.08 m 
39.5 

( 2 ) 


= 0.55s 

mip]i n'papnn nPn’opnn niTnnn (3) 
mTnn aE/n 1 ? n an 'py .nEnnn 'ppE/nn tie/ 
yiDp nay n’jnaNn tite/ pina E/nnE/a ,ir 
:NinE/ ,( nr paaa 1 Tya met) -oik 

\{M + 2m 0 ) vf + \ky 2 x = j(M + 2m 0 ) v\ +\ky 2 2 

TE/ND 

T*] .)> 2 =0-l V 2 =V max *y\= A > V 1 =0 

Pnpin 


•.K’n n'p'pian nonn .n'PNE/aE/ mpna 
K’n m 0 ^on non M ie/?o ,M + m 0 n 

nPipE/nn ison n- 1 rnro n'pipE/n non 

Poa 

Papal Van ninaa m = M + nm 0 Taa 


T = 2n. 


M + m^n 
k 


m9 An M An m 0 
=>r 2 =—-— + — -r^n 
k k 

cp;i uuie/ 1 ? e/ 1 ,’ ,- iNaP c yi^ 'pap'? nan 'py .a 
yji ~p DK/,? ■ n ^ mapaiDa T 2 n^nnE/ 

’pe/i r 2 9 e/ D-'Diyn dm nmnn rPau emp 

\n 


r 2 (s 2 ) 

n 

0.2 

l 

0.3 

2 

0.4 

3 

0.5 

4 

0.6 

5 

0.7 

6 


:Nan >p* n nN 'papa it rPaiari 


T 2 (s 2 ) 



Nin DTipn Tyo^ tapnn«/ «i*wn yiD ‘•e/ ( 
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j wiibb n .]ima mnin - 7 jro ji rt xa nnrms n,T13na noignni ni'lKWn iqq 

7 pno \7 ,-rtxef pins 0 + i( 39 .5)(o 08 ^ = 1(0.3 V + o 

^ lpra n mm, /-Oo ,T»n „ >v .* =0.92m/s 

miypn n*yna nbipiynn pb .odn nw 

10 in “irno rowan mipan) bibonn 

/ = 0 tdm; inon .(mm nnnan *®^ Wi ® BB 

naw x ~py biy or>nn anon fin inna * 

P on ^ I 1 ' 1 ’’ 3 .rmvn rvna nbipE/nn nrvnn 

V^nn niE/ rmpan x = 0 n*i 

nnT'Q rowan mipan nNyna nbipE/nniy 

’iw rmpan x my^n ^ian n* owwn 

s - ?3 ) ^T*nn ynon nya nwe/i bibonn 

•m by iinan bipE/ no vby byD 1 ,*?pti/on 
T _ n R '^ n!?yn 2F = -V + (-* 2 *) = -(*, + k 2 )x = 

■T -0.8 s NinTirnnn im ^-uh^d t?y .n _ ^ 

fvj'JC 

:^npa, T-27ry[m/k nu/pn w by a , , , 

' v -k T =k x +k 2 = 100N/m ok/nd 

, 4^ 2 m 4^- 2 (0.3) 

k ~~^pi ~~7r\ o \2 =18.5N/m * ln '> , rnnn non .nannxn nNUinn o by 

2 (U.8) 

l~ _. riyiann id by ,F = -kx nnynn noo 

tapnm v = ± y jk/m(A 2 -y 2 ) wpnn .7 .nwsmmnnvim™^ 

mmnnniy □■•bnpn .imanaNn nirru/n 

■ y = 0 ,^pvjnr\ mi'/ mipan nw rpbrropnn ■ ^ = 10cm (1) 

:bnpapb T = 2* fiL = 2*.l°*=ndc n\ 


V max=±J —A 


*2-±]™ A 

V 0.3 


A = 0.25 m 


. c pann v max =2m/s lanyn "ie/nd 
•‘m by naina nbipE/nn nyiNn .n 


ky 

a = ±— 


mE/ rmpab ono Dipnn Nin y de/nd 
, nr ~iE/p ob .(>7 = 0 -b mom mibn) bpE/nn 
oonyn nny nbnprw mbmopnn nsfixnn 
mny mibn ,pnynn b \u □'"bmopnn 


ro^prinE/ -|n , y = ±A 


Cl = + 
max — 


(18.5)(0.25) 


0.3 

= ±15.42 m/ s 2 


. A - 10cm (1) 

rp « jm / 0.4 

T = 27r Jl~= 2;r J -=0.4s (2) 

\k T V100 w 

^n ^ian biy jvbrropnn nn’nnn (3) 

niT’nn niynb ran by .bpiynn ■ , nid/ rmpan 

mipa y*n manaxn nmiy pin n\ oiK/na ,ir 

nyiann biy nyp mipai bpti/ran ■'my 

:nuifc!/Dn nramnn 

2 mv \ +jk T xf =^/wv 2 +\k T x\ 

0 + i(l00)(0.l) 2 =i(0.4)v 2 ax+ 0 
^Vmax =±1.58m/s 

:Nin T'rnnn non nr mpnn .a 

F = ^spl + ^s P 2 = (~V) + ( _ ^2 :c ) = 

= -(£, +^ 2 )x = -100x 

Tyo^ mn T*rnn no im\ □■•bnpn mm 
mawnn nyian nnw Da bnpa pb ,'n 
.nannE/n K 1 ? ’n 'y’yob mniE/nm ,nuiE/D 
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noiu /9 jvainin nyian — 7 ni'TKg; nranno 


npnjna nawnm nrtxe/n iso 




rv* 3 irnn nyiDrQ nyi jV?ipE/nn .k 


.nmE/s 


:->-p *?y mini nyunn ny~iE/n .n 


(ff^+m^g m,g _m 2 g_ 

A ~ k k k 20 


r^f^-o,3s 

=>/ = 1.59 Hz 


>_= 2 m/ s 


niAn n’PDU nr^uo’pon :yiE/Kn mpn 
.'pi'ponn nypa rv»n Ninuo 
niTTin ’D niruyn n 1 ? nyunn nyiE/n .n 


■?y -pm rfrpK/nn 'py 'pyion ■pipti/n iron .n 
pnynn Kin 3^ -h/d l.F = -ky ‘‘T’ 

■?e/ 'ypwnn ’n e/ mipi ,y = 0- l > 
jVpipE/nn naiNnE/ iNipn .rV?ipE/nn 
:’T 'py nnnD y 'pep rvapnDD 

_ 

a =- 

m 

nawn rbnvjivj Tun ^yw ViV'Dn 
rp , ?' ,, ?kJ/i rr , ?n' , opn N’n f = 0o. rVpipE/nn 
-mi nmnxn nNiiE/nnn p^orY? im .rmroa 
?snnid/ ^rropn -py l 1 ? ’ivn y 

t = 0 ino nxym nbipE/nnE/ i?on . 7 = +^4 
rmpin) ■'avnn "pTon ijtph npimn mipii 
.(rbyn ••d'pd "inra nrrm:. 
. T = 0.6 s Nin d 1 ?!y nrnn inr Tun 'D ^?y .:i 


^ n m 

r= Ni 


nnpp odn kvi nr ,l ?uo l PDn ny "riva. 4 7km 4;r 2 (0.2) 01 

1 =>* = -= 5 — = _ = 21 - 


9N/m 


:rYp-n ^un non p tru mrnnn pr .a 

=>Z~j2 

T x 

jrrnpnn mimnn nynm mErrfc .p 

mipD yn rvTONn TirrE/ pma E/nnE/3 
:*?piynn ^iie/ jvnpn napn 

^mv, 2 +jkxf -\mv\ +^Ax 2 
0 + ^fc4 2 =^mvJ iaxl +0 


■ V ™^ ±A im 


M 

^max 

m 

j4 = + ^H™ =± i2(5) 

“ k 21.9 
= 0.045 m = 4.5 cm 


tap] v = ±yjk/ m^A 2 -y 2 ^j DE/pnn .n 

•’HE/ rmpn N’n rr'prropnn nrvnnnE/ 
:bnp3 p 1 ? .y = 0 i^pE/nn 

v “ =± & =± M (0045)=0 ' 47 7 


rrmxn ^ h'pdi nr'puo'PDnE/ -‘•'in* 



Jio.K/9 iwmrn nynn - 7 jrn n rtiw niarmp n,T33iaa JTIjJgmm JU'tKm IDO 

v = ±ijk/m^A 2 -y 2 } nK/pn iinn .n ,vbN 


rbnpa 


V max = ±Ay[kTm 


=>A = ±J—V_ 


a , /2m 

2 ~ ~]j ~ V max 2 


, . W 

4 =±J— V„ 


:^np] innxn lK/pnn 


= V 2 


=V^-=-L 

2 V 2 


:nDnynn biy rpbbon rpaonn mmxn .7 

e 't = W 2 =i*(;H) 2 =i(^ 2 )=i£ r 
^£L = i 

E t 2 


M _ k {-h A ) 1 kA 
2 m 2m 2^2 




n**A"i3Nn^/ yznp n^nDNn nn 1 ^ pin .7 
n,ru ^ miiy nDnynn biy nbbiDn mionn 
:^ne/ .bibonn rmapn mbbDn nronn 

E t =j-L4 2 

bnp3 .nnmt'/n *b nyn unrwu -pi-on 
Kb nDiynn bi v nbbiDn miDnn rr*A73xniy 
.ni'buobDn no ’9 nb’Di npy nini'/n 
no^D n^DD ■‘3D 1 ? nPmopnn nsnNnn .n 

Pm by mum by nrbuobDn 
, kA 

^maxl — — 

m 

.Tun by nrbuobDn no^D nb-’Di m^b 
nsnxnn pb ,crniy nb-u nbbiDn nonn 

■•a -)opn n’bmopnn 


a -+M-±f + ^ 

“max2~ x -7 —- 

2m l m 


~ ~ rj 
2 “maxi 


a f — —-— ei 

max 2 V 2 maxi 


r > =2 *Vf= 2 ^r^=^ 

=3 = ^2 


nr mpnn m’pnn id’n ymn nmiy pin .k 
by .miao nDiyn m 1 * □ i Diin nt'/ nonyn ■o 
yopn niD niK/amnn ibnnzi byiD 2 ^iah 


•te) 


NiriE/D ^iah by nbDi] nj*buobDn miy mpn 
.bpK/nn ■'lie/ nnpn mn 
.3 ^yon b^nnnb bp inv ^nDim mpm 
ppDixn iiTon ymn nn’iy pinn li/nniin .a 
■ v imax miyjinnn nob ^jun niTnn 
liron nrbuobsn no^D niT’nn non 

pb .ddk Kin midumnn nob yn •’pDi^n 
'T^n b vj ,v 2max .riDniti/nn nmnnnii/ bnpi 
•^n nn£Q3nnn m^b niPoobon ncs b n/i 

WV lmax + ® = ( m + m ) V 2max 

1 TA 1 

—N v — _L 1 , —K 2 max _ ± 

^ ^2max 2 V lmax “ _ 

V,_ 2 
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noivyo iviimn nynn - 7 jn9 ni'ixw nnnna 


ni7‘33iQ3. iiQuemni m'ra^n "iso 


ippi 11-n 2 :ry3 

0.3(m 2 -2) + 0.7« 2 =0.6 
z^> 0.3 m 2 — 0.6 + 0.7m 2 = 0*6 

=> m 2 = 1.2 m/ s 
=> w, = -0.8 m/ s 


iPps n^K nn’K/n (a) 

ifc4 2 -\m 2 u 2 2 



p 1 ? ,odn N^n yiAn nrvnn r = 0 y^ii n 
- imto ,^onn nyp:i nr yA"o tud 
pvon .D ik 5 nmpin TiE/n nnra. 
jvuvn ir*id/y] t - 0 ’"inN td r pAn rnmnni^/ 
■pin mi'jD .(n’PNUOki/ 'n D’KnrQ pA n Nn) 

piAnty pn P^on 1 ? p-n pvnn itpdh yi 
.D rmpo r = 0 pnian] 
cyan p 1 ? ,odn nrpnnn r = 0.5s pm 
.D in mnpjn ‘■nii/n nnxn. nr pm Nyni 
r = 0.5s nnN rn nun nimnniy yiron 
tpiniy □‘•in 1 ? idn ,(P* hhi) rvii/y3 

punty pn p^on 1 ? ijvn titoh y3 

.5 mipan r = 0.5s innicm] 
rrtmopn yiAn nrpnn r = 0.25s-:i .2 
■>nid/ nnpan Nyni pAn nr pm p 1 ? .n^rrn 

.nrrr yn ,C .’ppe/nn 
nDiyn) n^rropn pAn nrvnn r = 0.75so. 
*yn 3 yiAn nr pm p^> .n^'Aiin (iPmnn 
y] Ph , C .'ppK/nn mipn ni \u 

.rbnnvj 



pin o^pn^ run p □ v, pnn l ? t' wnn 
p yppn 'vyDniy niDnii/ Nin yinn Tin' 1 ^ 
n’n' 1 niminnn y'pnm D’Di^n "'ll:/ ronyn 
□mi^n nK/ yo D^yion mniD 1 ? onm n-'ir 
pi nimn nr ’NAn mp .niK/Ainnn yPrm 
pp onm -rwn pp (Ar) nityjmnn priy 

nuiK/sn nmmnn nyunn 'iv ( T ) nrnnn 

niK/wnnnii/ moan nr "ar .(A t«.T) 

YiiDnn 1 ? pmon y^P*" 1 nn’Ton 

.n^T 'vyon KinK/ nmnii/ p ,nTnyni£/n 

:yin mini/ .n 

(ra, + m 2 ) i/ = m,v + 0 

m,v 0.6x2 n , , 

—s ^ —--— =-0.6 m/ s 

mj +m 2 2 

:Ppi n-’AniNn -nn->ii/n .a 

^L4 2 =^(m, +m 2 )u 2 

=> A = u B±K = 0.6 = 0.12 m 

V & \ 50 

.1 

m i +m 2 = 2ft-. f^ = 1.26 s 
k \ 50 

.r 

mn v 'pnnn m^iii/nn n?< mii/13 (n' 

.poPn 1 ? n^oo 1 ?^ nuj/Ainn:. 

+ m 2 z/ 2 — /WjVj + m 2 v 2 
Mj + V, = w 2 + v 2 

tPpi nni^/Nin nNiiiynnn 
0.6m, +1 .4m 2 = 0.6 x 2 + 0 
=> (l) 0.3 m, + 0.7m 2 = 0.6 

:Ppi n^’iid/n nNiiiynnni 

M, + V, = M 2 + V 2 
m, + 2 = m 2 + 0 
=> (2) m, = m 2 — 2 


T = 2k. 
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■ v o = v b =° :D' r, pnn 
^(C->D) = jkA£ 2 c -±IcA£ 2 d =0-\kd 2 
W m g (B->D) = mgh B - mgh D 

rrmK^ oiryn iikpu fin iroD dn 
’ pDi^n niynn nvn 1 ? nmiDn rrtK’sauisn 

,£)-n iniyid/ 

-> £) = mg{h + d)~ 0 
jrurp JvrciN rmny-uDK/m mr n-*sa 

mg(/? + d) + (o - ) = 0 

=> 4(0.4 + d)-20d 2 =0 
=> 20d 2 - 4 J -1.6 = 0 
=>c/j =0.4m 

!?did tupi ik/nd :(rPAUN ’Qp’n) rp’DK/ r\vr\ 
rvnDN -rosn Nin D 'jk yam £-n 
. mg(h + d ) niriw jvqid rrt?rsnmD 
npN' , id3uiD rpaiaNt? nDDin lr rpauN 
rpnjNn nirid/n ,\kd 2 miyid/K/ jvuo 1 ?* 

icyprin 

mg(h + d) = \kd 2 
=> 20<i 2 - 4 J -1.6 = 0 

.□TipD mmriD ddik tin top: pinDi 

T = = 0.63 s .n 

V A: V 40 


D^pnn 'n d’k/ttq Winn <pun ->d ■py (1) 


.r = ls 


T = 2nA- 


_ An 2 m _ An 2 (0.4) 


= 15.8N/m 


= Ayjk/m 


^ A=v HT = 2 'lin =032m 

t*s pm niTnnn nmpy "pn N*i*?:)n nuy/n .7 
f = ls--ryi ^ = 0.5s onnrn mrm pm 
-a .fPn DTinT ‘•□id/ y*n c yim 'piy pnyrP rmiy 
f = ls-m B nupn nn*m *)un t = 0.5 
miiy nuid/n id 1 ? .d rvnpn n^^n] cyun 
:^iniy ,D ly B-n pnyrp 
Ax = -2 A = —0.64 m 

rvurp n’AiDN - mroy ODii/n i d i ? .n 

:D v, pnn 

Y,W F (\->2) = k I mv 2 2 -\mv 2 

lnyiDnn c yun !?y mny ysnnn -prpn niDn 
: ^P3 p 1 ? -Y’Dpn rro Mn ntw □■om ■•□id/ yn 

w f- 0 "* 2 ) = \ mv l ~ j wvf 



:D v, pnn (3) 


D rmpin pmnb rmtv nyunn nyiid/n .p ,v, = 2m/s-i v 2 =—2m/s rcn’pnnid/ "iivon 


nwi 1 ? irv’Did/ ’dd O ‘ppid/nn v md/ mipiin 

.Nnn □‘•linra 

■ , niy mipp -ry y’^pn msfronn nyi'/ 
nid/pnn ‘pnpnn ,d'-^. imo^ ,^p\unn 

kd' — mg 

=>d' = = — = 0.1 m 

A: 40 


•^p( 1_ ^ 2 ) = 0 ^P 3 


.nrn 'y'yon nno!? rntyA noon ty 
iT'JiDN-nnny uDii/m id/nniy] :nDiiyNi niyA 
iD^prin .D -1 5 nrripDn Tiid/ y’n jr'urp 


:(nbynb □'•id/in n\i) ^?apD i?on (B D) + W F ^ (C —> D)-\ mv 2 D -\mv\ 
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T lL m,+m 2 

t — 2 Tl A ~ 

4 4 \ k 


= I( 2jt Q - 4 + 0,22 - 1 = 0.078s 
4{ \ 250 J 

^npn nm’ ■avnn pron tik m:u .a 


m, +m 2 


_ 250 . . 

0.2.-=4m/s 

A 0.625 


nn'iDna niiieinni nftx^n "is>o 


A = d-d' = 0.4-0.1 = 0.3m 


£> _ | 


mrnnn inr .1 


r = 2 J^= 2 ^—=°.25s 


nii/pa id/nTHd/i pynd/nn irn^ 


v max =A- 


= v £ = 4 Jii= 0 . 16 m 


2 n:rn mprmin ynn n'nnt'/ l nTn - n 
□yon 1 n:rn nnay yan 1 ? "ry >1 rQTin 
:1 nnnn bid/ mrnnn pm yni Kin miid/Kin 
T' 0 25 

,' = i_ = ^±l = 0.0625s 
4 4 

I'piy pnm mmy 1 nmn nr pr "i^nna 

x, =A = 0.16m 

:'yvj pmn rraiy 2 n:rn ,nr nmy 1 ? 
x 2 =v/ = 4(0.0625) = 0.25111 

:Kin nr yra nmnn Tiiy yn pmnn p 1 ? 
Ax - 0.25 m- 0.16 m = 0.09 m 


□Pyisn ninon criKinn K^n cr^nra .k 
tik limn ni/KD ,mrnn mid/n nnK 'jd *?y 
tiki .n'pyn y my "nvnn pvsn 
ngm i:iyn:i Y'' D P n ^ P’^yn nypa y = 0 
2 n:rn 6y n^ynn 1 nnmid/ msn Kin F n 



rmpin n'pnpnn rv ,l ?n‘ , opnn mmnnn .i 
^yon D’li/ira O nmpin) “ppiynn mid/ 

iD^pHn .(Dnpn 

v =±aM =±0.3,[^ = 3m/s 
max \m \ 0.4 

t/ S p,=^ 2 =K40)(0.4) 2 =3.2J .n 


7 pisAI 4 pins 

raid/ nnpin) 'ypid/nn mid/ rmpi 1 ? ny ■* 
nyiKra niyi m:rnn mid/ ,C*iD"i V 3 P r 
nr nyn:i .^yon y^P^ m3n nystd/n: 
rf? nnmm 2 nzrnn 'py mi n'rynn 1 nmr 
mid/ rrripi 1 ? myn .nnK mn nyiKnn yn 1 
nyDid/nn uKn 1 ? n^mnn 1 nnmn /?p id/nr 
yip nmid/nn 2 namn nnmy 1 ?! ,Y^pn m: 
n^Tin npnmn 2 nnm pt> .nynp mrnnn: 

.•jpii/nn ■'HE/ nnpn 
iy roiynn minid/ yxm 'Vnnid/ pm .: 
Kin ,1 n^nnn npmnn 2 nnm mid/ yn 
nmmnn nyiinn ^>\u nrnnn pm ya 
.(m l +m 2 ) Km n66iDn nonnid/D ,nmid/D 
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noie/p jyjimn nunn - 7 pis nitae; nnnns 


np'jjna Jiiaie/jini jii^Nu/n ido 


mnnnn nyunn iir'n my] mrnn '•my .a 
, in^iy bptynn miy nmpib npo nuityD 

iNTiiy 

(m l +m 2 )g 5 

yo -:-= — = 0.1m 

k 50 

rpjwam nyiDn mysnn nmin vi \u pb 
nyiiynn bpiynn miy mipp zmo nuitys 

. A = 0.3 m biy 

^myn nnK ba mmnn nK niynb mn by 
nnTin npmnn 2 roTi miy y;ro mipnn 
y Tii biy wnn in-on nK inn] ,1 
'piy bptynn miy mipin y = 0 nKi nbyn 
niypn lynniy] .mirnn ->niy 
nmiy pinn bnpnniy ,v = ehjA 2 -y 2 
Dipn Kin nr mpnn y nyKD .mjnDKn 
.1 nmnn npmnn 2 nmnn nmy nmpDn 
- 1 ? on 1 ] miba) bpiynn miy nmpib onn 
-i > , = 0.1m □■'■'pnn .(mnniy y = o 

i^np] pb ,A = 0.3 m 


n^n by n^yDn 2 nnvny man Kin F 21 -i 


v = 


J k ■ 

F 2 - j 2 = 




-O.l 2 = 2.83 m/s 

0.5 



,v = (Oy]A 2 -y 2 niypn miy wnnm .i 
r<in j>-i , v = 2.83 m/ s ,co = - s jkTm x nyKD 
n'piy bpiynn miy mipin 1 nmnn pmn 
■ppe/nn ■'iiiy mip] .‘•idi y’spn nniy nmpn 

:km 1 n:nn may 

m,g 3.2 

>'o=-r = —= 0.064m 
A: 50 

v = 2.83m/s km nmmnn nyKDiy pvDn 
piDi Y^pn nn mipj] nK*n3 1 nmnn 
:bap]i mai . y = 0.064 m -iy bap] 


.1 


^=0 H- 





a, 


a 2 = 


■y < 0 ’3 ’him Kin -jfcy b-mn !ab miy 
:cmpnn 1 naMin may 

_ -ky-mig-Fft 
m x 

id 11 pnn 2 navm mayi 

_F n ~m 2 g 


rrin 


irvn my3 mi^rin "‘ruy a x =a 2 7 iy ‘pd 
2 nmnn , a, < a 2 id 11 pnn nyKD .nnK 

-\u □■"pnn nr mpnai ,1 nmnnn npmnn 
2 na’nniy ]Kan .moDKnn F 21 -i F u 

."□■"pnn niyKD 1 nmnn npmnn 

a \ - a 2 

-ky-n^g < -m 2 g 
m x m 2 

=>-ky- m { g < -m x g 
=>ky> 0 => y>0 

mpmnnn .mnnKn nKamn by 
yspn na rnipan KMiy j = 0-n mynnnn 

.nDn nxm K^m 
.a 


T = 2* A p±^. = 2^-. / — 32+0-18 = 0.63 s 
V A: V 50 
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_ _ 4 ^( 04 ) _ 24^7 n / : 


v = o)Ja 2 -y 2 


^max 


^ = ^ IS » = Mil£ = 0.146m 
* 24.67 


cpm Vpin 1 ,4 nonn nN D - ' , ?'’npn dn (1) 

:mNDn D-mru/n 

mrnnn pr ,r = 2W»i/i iii/pn n *?y .* 
.1.6s mnn mni£/ n yrr 
-pyn , a max = -kA/m niypn n ‘py o 
. 4 n lup -1 naiNnn ‘pk/ ■‘‘pmopnn 
■'d'? tk ,2 'D nynii/nn nx a^iTn dn (2) 
^\u Pmopnn yiyn , a max = -kA / m niypn 

■pfet/ -nrnnn inr nr nmy 1 ? .2 n 'pip nsiNnn 

.mntw n*p nynnn 


[m - 12 + 1.8 , 

• r= Nl = H^T =ls 

rmm jc mx 'pi'/ -ovnn pron nN nnnD .n 
■pnpDi ,C ppid/nn -*ne/ rmpn x = 0 nNi 

:pmn ■?«/ nii/n pinnn 

^sp ^-X 

a =—— =- 

Em Em 

Dony n'pnpn nyiNnn .ynriKn nuan -*9 'py 
nnapD nnPD ,x = ±24 nmy o‘ , ' , '?mopn 
tcmpnn .(D-i 5 nimppn) "pPonn 

—A: (±^4) _ kA _ 

amax Em = + m 1 +m 2 “ 

150(02) 15m/s 2 

2 + 1.8 


2.83 =, -^—4 - 0.064 2 

\ 0.32 


,4 = 0.055 m 


■>t ■py mini T^n n^iNn .n 


_ F sp _ -Ax 
m m 


nnvn nawnn / = 0 lnniy rrrnynn 
nnPD .x = -A-w P^on 1 ? inn ,nPmopm 
. D nnipn Nam 'ppnty 
m'pPi'/ ^nn nmNn / = 0.4s inn 
nr ino p 1 ? ,(i*mnn nPmopm 

. B nrnpun Nym nun mito - x = +A 
x = 0 p 1 ? .noDKnn nsnxnn * = 0.2s-n .: 

.C nnpn Nym <ppni 
yann ns'pii/ pron ,nynnn pro ^dP 
vnnNi .mrn N^n nyiNnn t — 0.2 5 
■>t> 'py mini nyiNnniy prom .nPPfc/ 
-n r = 0.2s nn'pii/ p^on 1 ? inn ,a = -kx/n 
nm'PD pnvn x t = 0.2s onNi PPi u r- 
.■*DT , nn pron mpnn 'ppniy 
x = 0 p 1 ? .noDNnn nyiNnn f = 0.6s-i 
.C nnpiD mt!/ Nxm pnm 
/ = 0.6s no'PK/ pion ,nynnn pm np l » 
pram ,rrarn vnnNi nai?<nn 

inn , a = -kx / m ’T 'py mim nyi^nny 
onNi ■‘Dvn x-n ? = 0.6s no'pii/ p^or 1 ? 
pr>DD Dtpnn pipn nm'PD .PPiy x t = 0.6s 

n 

.p 

,r = 0.8s :pnpn n 'py (I) 
i'pnpn ,T = InyfmTk :mypD \unr\m (.2) 



nowp jvaimn wmn - 7 pis nrt w nnrmo np» 13W3. TIQIWni ni^xe/n 19 Q 

iD^prin por*3 bvj -mi pinn ■'d t»y .a 
K'n a ik/kd , f s (t) = m 2 a(t) 
r’lirnn ’t ^y mirun roiynn 
<3! (0 = ~ a max c °s(2^?/7’) = -15 cos(2^) 

:^np] p!> 

f s = m 2 a = 1.8 [^-15 cos (2^) J = 

= —27 cos (2^) 

:inm !?iy h^pdidd ^ nx ~i\nn <pAn 



nnTi ’ha ^y p^nn ^ 2 rQ’nruj/ n:m “?y ,-r 
:D-”pnn^ -pi* ,nDnynn nyiDn -pi-inn 1 
:bnp3 l^n./ smax >27N 

// 5 m 2 g > 27 
=>//, >1.5 

^ /4min =1-5 


:D v, pnn l ? -p-ia .n 


./smax — ^2^max 

=> Ms^ig * m 2 


m x + w 2 


. d< ^s{^h+^h}g 1(3.8)10 

k 150 

'4nax = 0.25 m 


: 0.25 m 
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